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Overview 
¨  Childhood Obesity & Diabetes – Facts/Concerns  
¨  Healthy Activities Partnership Program for Youth 
¨  Community Setting 
¨  Data Collection, New Instrument  
¨  Analysis and Findings 
¨  Policy Recommendations 
¨  Directions for Further Research 
Obesity Defined 
¨  Overweight: BMI ≥85th to <95th percentile 
¨  Obesity: BMI ≥95th percentile 
¨  Energy Imbalance:  
Energy In >> Energy Out 
Percentage of U.S. Children and Adolescents 
Classified as Obese, 1963–2008* 
Source: www.cdc.gov/healthyyouth/npao/presentationslides.ppt  
Prevalence of Childhood Obesity  
¨  Differ by age (2011-2012) 
¤  2~5-year-olds: 8.4% (declined from 13.9% in 2003-2004)  
¤  6~11-year-olds: 17.7%  
¤  12~19-year-olds: and 20.5% 
¨  Differ by race (2011-2012) 
¤  Hispanics: 22.4%  
¤  Non-Hispanic black: 20.2% 
¤  Non-Hispanic white: 14.1% 
¤  Non-Hispanic Asian youth: 8.6% 
Health Concerns 
¨  High Cholesterol 
¨  Type 2 Diabetes/ 
Impaired Glucose Tolerance 
¨  High Blood Pressure 
¨  Sleep Disturbances 
¨  Orthopedic Problems 
Children and Diabetes  
¨  Found in ~151,000 people under age of 20 years 
¨  Type 2 diabetes usually diagnosed in adults  
aged over 40 years  
¨  Now ~3,700 children and adolescents under age 
20 are diagnosed per year with type 2 diabetes 
¨  Diabetics diagnosed before the  
age of 15 have a life expectancy  
27 years shorter than that of non- 
diabetics 
¨  Association with obesity 
Factors Contributing to Obesity 
Source: Santiago-Torres, M. (2014) 
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HAPPY 
¨  Community-based participatory research (CBPR) 
¨  Include knowledge and expertise from multiple 
disciplinary and campus/community entities 
¨  Provide bidirectional and co-learning opportunities 
for all partners 
¨  Regular meetings over 2 ½ years to work together 
in design, implementation, and dissemination 
Community Partner 
¨  United Community Center began in the late 1960s 
as an outreach program in Milwaukee, WI 
¨  Operates Bruce Guadalupe Community School 
(BGCS) 
Bruce Guadalupe Community School 
HAPPY – Research Goals 
¨  Identify prominent barriers to PA and healthy eating 
in urban Hispanic families in Milwaukee, WI 
¨  Formulate evidence-based recommendations for 
community change to improve Hispanic children's 
overall health 
HAPPY – Specific Aim 1 
¨  Assess children's built environment for energy 
requirements of movement, PA, and energy 
expenditure within those environments. 
¤  Collect GPS-based movement data 
¤  Develop geospatial models for assessing energy 
expenditure 
¤  Assess built environment, air quality, noise levels, traffic 
patterns,… 
HAPPY – Specific Aim 2 
¨  Assess children's social environment and 
nutrition choices within the built environment 
¤  Document food/PA choices using Participatory Photo 
Mapping 
¤  Assess children’s diet and PA patterns, home 
environment for PA and food, family socio-
demographics through surveys 
HAPPY – Specific Aim 3 
¨  Assess children's cardiovascular fitness, obesity, 
and insulin resistance 
¤  Assess adiposity by BMI 
¤  Measure cardiovascular fitness (CVF) with the 
Progressive Aerobic Cardiovascular Endurance Run 
(PACER) test  
¤  Collect fasted blood sample to calculate insulin 
resistance (HOMAIR). 
HAPPY – Specific Aim 4 
¨  Develop a quantitative model linking data from 
the above three foci that describes the 
relationships among children's metabolic health 
and community. 
¤  Collect data to better understand how children 
organize their days 
¤  Integrate all data for analysis 
¤  Estimate empirical models to test research hypotheses 
Assessing Activity Patterns 
¨  Good data = high validity + high reliability 
¨  Particularly difficult in children due to 
¤  sporadic and intermittent activities 
¤  lower cognitive ability 
¨  Objective measurements: accelerometers, 
pedometers, physiologic monitors, GPS trackers 
¨  Subjective assessment tools: questionnaires, logs, 
diaries 
¨  No single instrument is perfect 
¨  Resource and time constraints 
Existing Instruments 
¨  3DAR (Bouchard et al., 1983) ¨  7DPAR (Sallis et al., 1993) 
Graphs for Recalling Activity Time (GReAT) 
¨  Use timeline charts to recall pervious day’s activities 
¨  One timeline per activity type to capture frequency, 
duration, and timing 
¨  Sleep was assessed in text only 
¨  14 activity types 






Deployment Considerations 
¨  Children’s understanding of time graphs 
¨  Training 
¨  30 min a day 
¨  Class participation 
¨  Reliability 
¨  Validity? 
Overall Data Collection Process 
2010 
Salient Sample Characteristics 
Salient Sample Characteristics 
Salient Sample Characteristics 
Findings on Time Use 
Motorized Travel Non-Motorized Travel 
TV Comp/Video Game Sport 
Total Time Spent in PA 
Weekday 
Weekend day 
Other Findings 
¨  Time use for Phone Use hard to recall 
¨  Training is critical  
¨  No pronounced gender difference in time use  
¨  Multitasking behavior, e.g. snacking while watching 
TV or playing computer/video games 
Correlation between Activity Types 
Structural Equation Modeling 
Structural Equation Modeling 
Structural Equation Modeling 
¨  Higher income family tend to reside in 
neighborhoods with busier traffic 
¨  Children’s fitness level negatively 
impacted by traffic density in 
neighborhood 
¨  Active parents more likely to monitor 
their children’s level of PA 
¨  Parental monitoring has direct and 
positive impact on children’s PA 
¨  Children’s BMI is impacted in part by 
their parents’ BMI 
¨  Relationship between child’s PA 
participation and obesity indicator is 
mediated by child’s fitness level 
Summary 
¨  GReAT is particularly useful for measuring and 
differentiating time use for various sedentary 
activities, which are typically not well captured by 
devices such as GPS loggers and accelerometers 
¨  But not so great for capturing play, meals, and 
phone use  
¨  Insight into the temporal context of how children 
organize their day is critical for effective 
formulation of interventions 
Policy Recommendations 
¨  Providing school based physical  
activity programs that appear fun  
and unintimidating to students after  
school hours and on the weekend 
¨  Provide one-on-one counseling with high-risk 
students; use timeline graphs as a visual aide for 
students to reflect on their activity pattern and 
consider alternatives 
¨  Encourage and support parental monitoring of 
children’s activities at home 
Directions for Further Research  
¨  Verify validity of GReAT  
¨  Larger sample size  
¨  Better quantify individuals’ energy balance 
¨  Account for spatial correlation in SEM 
¨  Time series data 
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SEM for Sugar-Sweetened Beverages 
(SSB) Consumption 
Source: Santiago-Torres, M. (2014) 
Familial correlates of Hispanic children’s diet 
and PA in relation to metabolic health 
Source: Santiago-Torres et al (2014) 
